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aranctormations in eutectic alloys copper-aluminum. 
VI. oP. L. Groin and G. Kurtyumov. J. Lech 
Phys. (Urs STR) 10, {ea0-4 (140) .--The transforma - 
tion 8’ —° &, in heated eutectic Cu-Al alloys was investi- 
method of Sykes (measurement of true spe- 

The thermal-capacity curves, obtained for 

of Al from 11.85 to 12.9%, 

he absorption of heat ut 

The measured energy 

The trandormation 

| analogous to that in the 

The width of the interval 

ic transformation 

G. bebe bape 

gation 


yes 


ehte tisewaes & 


a phot was developed perm 

photographs in a few sec. The heating and cooling proc- 
esers in the _ alloys contg. 12.4, 12.7 and 13.00% 
Al were photographed. This permitted direct observa- 
tion of structural charges corresponding to the 8 => 5) *:% 
9’ transformation, ‘and study of the phenomena of reversi- 
bility and temp. hysteresis for the 8, = 8’ transformation. 
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. ; i SRUCRALEL AND PRCRERT AS we . 
page ahaae S Sm Thermal effects in the high-temperature annealing 
CA hardened oteel, KR. A, Abeamovich, P. 1... Gruain, G. V. 
Kurdysmov and KR. f. Eatin. J. Tah. Phys. (HL S.S. Ro) 
11, 2083 0 (1041).- fa order to collect capil. data on the 
cygitition of Fe and carbides in trovetite atu! sabite, beat 
pacities were detd. aad their changes on beating uf stcels 
‘shich were annealed after hasdening at 375°, and of cobl- 
deformed steels. In the range 100-7U0° the beat capacity 
of cold-worked steels docs not differ from that of the heat- 


cal og Several explanations for thin effet are presented. 
G. MM. Kosolapoil 
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USSR/Metals - Diffusion 


"The Influence of Carbon on the Self-Diffusion of 
Iron," P. L. Gruzin, Yu. V. Kornev, G. V. Kurdyumov, 
Corr Mem, Acad Sci USSR, Inst of Metal Sci and Phys 
of Metals, Cen Sci Res Inst of Ferrous Metallurgy 


"Dok Ak Nauk SSSR” Vol LXXX, No 1, pp 49-51 


Preliminary data touching on the influence of carbon. 
on the self-diffusion of gamma-iron was obtained 
during investigations of the self-diffusion of pure 
fron. It was shown that the addn of carbon strongly 
influences the parameters governing the self-diffu- 
sion of iron. Current article subjects this problem 


eZiThs 
: to a special study. Concludes that the addn of car- 


bon in iron decreases the energy of the bond of the 
austenite lattice. Submitted 12 July 51. 
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at c tA 
"Ogneupory" No 10, pp 495-409 
somponents, Lan vaides, af tenps 


Saher, used in @xper- 
high 


Studies character of sobion in pefrastorias of one of sang 
when ee mapeeones ts wulreamiy solidified. Kebhod of radierctbive i 
process of senetration of solid oziies in eneeageurics at 
Coefficients of eur sion Lere weber: Sad in 


iments, esteblished hat 


temps is ieveribed by enuation of ii ffusion. 
radionebive isoatoue 


magnesite, hroue-nagne site, amt dinas bricks at vVaricis tenpse 
Feo). ed radiation intensity with comers fer botregarsic.ss itd 
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da 
"Using Artificial Radioactive Indicators for Studying Diggusion an 
Self-Diffusion Processes in Alloys: Selh Diffusion of Cobalt," Dokl. AN SSOR, 


86, No.2, 1952 
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. \ , ‘The Use of Artitic s for the Study of 
3. ot Phe Eros i Stade j Diffusion and ,Self-Diffusion foys. Self-Diffnsion in y 
Pets Feb | 3 ‘Yeon, BL“ Cryzin’ Userstiya Akademii Nauk $.5.5.R., 
hast e 9 of  Otdelente-PERRMTRERL TE Nauk, 1963, (3), 383-302). [In 


; { Russian}. A method of dotormining coeflicinats of diffusion 
favwotted and self-dittusion, based on the uso of radioactive bastopes. 
twhich can ho used for any solid suitable for mechanical work- 
j ing is descrited, Moro oxact ipgatts were obtained when 
i using y-rudiating isotopes. ‘Tho tempornture dependence of 
! che cocHicient of sclf-diffusion of y iron in the 900-1260" c. 
{ Tango was dotermincd.-—-v. a, 
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- / The Induence of Carbon on the Sqlt-Ditfugion in the 
Aron Nickel 1 2 ont Si ane! ,. 


(Doklady Akew emit Nayh- Sea O58, 93, Ui), 800-812), 
{In Hussian). The influnnee of carbon on tho self-diffusion 
of fron in Fe-Ni alloys was atudied, using raionative Megs, in 
tho temperature ranges 800-1300 1°. and 1060-1430° ©. for 
alloys containing 20% and 26%, of nickel rexpeelively, ‘Tho 
time of diffusion honting was such that the diffusion Inyor 
wns 40-50 times thicker than the electroplated fayor of ru io- 


Journal of the Tron and Ste el Inst. active iron, Tho dependence of the voelticionts of eelf- 
J 194%) diffusion of iron on the carbon content of the iron-nirkel alloya 
bne 4704 are reprosented by the formule : (1) for alleys containing 20% 
Netallos raphy of nickel 
D eC iad ee ae 
Fe-Ni-0 


sand (2) for alloya containing 25%, of nickel 


: TNO — 5O0p 
Ons — Wo 3 


Pyeree =: 71-10 
where pis the carbon content in. nt.-%, 2 a gas constant, anid | 
T the tempernture (° KX.) It ix concluded that carbon lowers - 
the bond energy of atoms in golid solutions of iron and nickel, 
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GRUZIN, P,L.; KUZNETSOV, Ye,V,; KURDYUMOV, G.V., akademik, 


ott Spt eed. 
SARTO ip ae RA FTE 


Effect of intra~granular structure of austenite on the autodiffusion 
of iron, Dokl.AN SSSR 93 no.6:1021-1023 D '53, (MLRA 6:12) 


1. Institut metallovedeniya i fisiki metallov TseNIIChé, 
(Iron--Metallography) (austenite) 
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Geyzin, @ L. 


: ; etermination of diffucion coefficients in solld Gogtia ey 
! the method of sadioactive fsotopes. PL. Gruzin ua D.F. 
i Dd sLitvip. Doklady > Nauk SuS.o. RK. ot, ORT); ch; 
ries . 48, 1223¢. ~The methud was based on the fact that p-— 
: icles are more strongly absorbed than y-rays, and. there- . 
fore the relative intensities of the 2 radiations changed asa 
layer of radioactive isotopes diffuse into, the body of a: 
specimen. The method was tested in tech. Fe by using 
‘o” ay the diffusing substance. Fe spccimens 3 X 12X25 
mam. were homogenized at 1050-1260° and then covered: - 
with a I-p layer of radioactive Co, Counts were: made. 
hefore aad after diffusion. with and without 2 I-mm.-: 
Al filter. The diffusion unneal was doue in a quartz’ 
tube evacuated to 107? mm. Hg and with tenpa. coutrolled * 
to +6°. The back side was cleaned after diffusion to avoid, 
surface-diffusion effects. Data were obtained for y-Fe at 3° 


temps. in the range 1100-1200° und for a-Fe at f temps. iff. 
the runge 700-000°. The D values were: Da = O.2 exp.’ . 
(—54,000/RT); D, ~= 300 exp. (—87,000/RT). These” . 
agreed only moderately well with the results of asectioning - 
method. The present method had shortcomings, but it had 
such advantages as being independent of partial Joss.of the’ 
radiosctive substance, A. GuGhy - 
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| Dimas of Cobalt Gssoetian, ant ea! io Tron Ve 
x PL. ee TRS.R ne 
. Prat : ] ihe temp hope nd 


10-8396. C} was ae ‘the -rai 
method of. redloactive tyotopes “(nin Cof?, Ce Acne 
log D nat YT carves fer t tech. Fe thowed a break in the 
1100? C. range, in the }-phase feld. Tho increas: of 
thes diffusion rate in austenite helow }030° Ci wie expldiled: 
“by the complex structure of the austenite grnins (at that. 
‘ temp.), in which the grain boundaries of eryutnls of ‘the 
-tranaformed ferrite, peatlite, and ferrite-pearkte mixturyjere 
atill discernible. The diffusion parameters D, Hind Q in the 
equation D «x Dye ®/*F rere calculated for Co, C¥, and Win 
the ferrite of tech. Fe and in the austenite of teah,:Fé and stnel. 
The diffusion activation energy of Co, Cr, and V¥; in austenite 
wos. much h lower for atcel than for tech. Fe, Fe, sud thes the. 
presance of dissotved C lnonaneit the bonds betiedin the atdms. 
of theese elaments in eke austonite laftlea.. Tho. alfeearies 
between D for Co, Cr, and W in austenite tate ‘smalf;! In 
ferrite the rate of diffusion. of Co was 10-20 times that of Cr, 
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USSR/ Physics - Technical vhysics 
Card 1/1 Pub, 22 ~ 16/40 


Authors * Gruzin, P. L.; Noskov, B. M.; and Shirokov, V. I. 
‘PROTA PEE peo: 


Title : Effect of Mn on the self-diffusion of Fe 


Periodical + Dok, AN SSSR 99/2, 247-250, Nov ll, 1954 


Abstract * Eight Fe-Mn alloys were investigated to determine the effect of Mn on the self- 
diffusion of the Fe in austenite. The thermal dependence of the self-diffusion 
coefficients of Fe in the gamma~phase of Fe-ln alloys was investigated by the 
method of radioactive indicators through the utilization of the artificially- 
radioactive Fe59 isotope. The self-diffusion coefficients were calculated on 
the basis of data obtained by measuring the integral radioactivity of the sam- 
ple, It was found that the bond between the atoms of the basic alloy during 
the addition of the second element increases. The energy of activation of Fe 
self-diffusion at an Mn content of 8% was established as greater than the acti 
vation energy of pure iron self-diffusion. Seven references; 6-USSR and 1- 
sin USA (1938-1954). Tables; graphs. 
stitution : Central Scientific Re e i if 1 
gy and Physics ne State Undiveree PECs fel rs casting of Hevaliue 
Presented by: Academician G. V. Kudryumov, June 5, 1954 , 
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VINTAYK DI, Ye.Z.; GRUZUM, Pabo,kand.fiz.-mat.nauk; KLYACEKO, Yu.A.,prof., doktor 
khin.nauk; SHOTOV, A.P. 


Alloy phase analysis by the method of radioactive tracers. Probl. 


metalloved. i fiz. met. no.4:269-276 '55. (MIRA 11:4) 
(Alloys--Metallography) (Radioisotones--Industrial anplications) 
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GRU:IN, P.L.,kand.fiz.-mat nauk 
Cobalt, chromium, and tungsten diffusion in iron and steel, Probl, 
metalloved. 4 fiz. met. no.4:475-485 '55, (MIRA 11:4) 
(Diffusion) (Iron alloys) 
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Abs Jour: Referat Zhur - Khimiya, No 6, 1957, 18298 

Author : #&E.L. Gruzin, D.F. Litvin. 

Title : To The Question of Diffusion Study by the Method of 
Radioactive Isotopes. 

Orig Pub  : Problemy metalloved. i fiz. metallov, sb. 4, 1955, 486- 
493. 

Abstract : A variant of the absorption nethod of radiometric analy- 


gis was developed. At the measurement of the sample acti- 
vity before and after the diffusion annealing, the ratio 
of the intensities of B - and B - components of radiation 
in case of mixed radiators, or the ratio of the intensi- 
ties of two B spectrum parts in case of pure P- radiators 
is determined by this method. The solution o? the dirfu- 
sion equations is modified in order to apply them to 
this method. The relative error of the determination of 
the diffusion factor is 25%. The experiments were succes- 
sful 
Card 1/2 - 64 - 
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Abs Jour : Referat Zhur - Khimiya, No 6, 1957, 18298 


in reducing the error to from 10 to 15%. 

The sensitivity of this method is greater than that of 
other modifications of the absorption method. The use 
of this method in the region of low temperatures is the 
most rational. ‘he diffusion factor of Co in Fe deter- 
mined by this method agrees well with data obtained 
with other methods. 


Card 2/2 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2 


GRUZ IN, P.Lekand.fiz o-mat.nauk; KUZNETSOV, Ye.V.; KURDYUMOV, G.V.,akademik 


Effect of the intergranular structure of austenite on the self- 
diffusion of iron. Probl. metalloved. 1 fiz. met. no.4:494.407 95, 


(Diffusion) (Iron alloys--Metallography) (MIRA 11:4) 
(Austenite) 
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GRUZIN, P-L. ,kand.fiz.-mat .nauk; NOSKOV, B.M.,kand.fiz.-mat.nauk; SHIROKOV, 
ae V.1I.,kand.fiz.-mat. nauk. 


Effect of manganese on the self-diffusion of iron. Probl. metalloved. 
i fiz. met. no.w4:503-508 '55. (MIRA 11:4) 
(Diffusion) (Iron) (Manganese) 
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GRUZIN, P.b.,kand.fiz.-mat.nauk; KOSTOGONOV, V.G.; PLATONOV, P.A, 


Using an artificial cl4 isotope in studying the diffusion of carbon 
in steel, Probl. metalloved. i fig. met. no.4:517-523 '55, 
(Carbon--Isotopes) (Steel--Analysis) (MIRA 12:4) 
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GRUZIN, P.l.,kand.fiz.-mat.nauk; MESHKOV, V.I, 


Self-diffusion of tantalum, Probl, metnllovad, i fiz, met. no.&:570-573 
'ss. (MIRA 11:4) 
(Diffusion) (Tantalum) 
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VINTAYKIN, Ye.Z.; GRUZIN,P.L.; FRDOROV,S.N. 
nt Sortie <. 
Determining sublimation temperatures by means of the mass- 
spectrograph. Zav.lab.21 no.7:835-837 '55. (MIRA 8:10) 


1. TSentral'nyy nauchno-issledovatel'skiy institut chernoy 
netallurgii. 
(Sublimation (Chemiatry)) (Mass spectrometry) 
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GRUZIN, Poe, 
_ USSR/Physics ~ Metallurgy 
~~ Gard 1/1 Pub. 22 - 17/50 


Authors. s Cruzin, P.L. 


Presented vy: 


Academician Ge V. Kurdyumov, May 26, 1954 


Title . t Effect of chrome on the self-diffusion of iron 


Periodical 1 DOK. AN SSSR 100/1, 65-67, Jan. 1, 1955 


Abstract t Experiments were conducted to determine the effect of chrome on the self- 
diffusion of iron. The results indicate that the presence of chrome in. 
dron increases the intermolecular couplings in the orystallic lattice and 
diminishes the velocities of the iron atoms. This, then inoreases the self- 
induction of iron. Four USSR references (1948-1953). Graphs; tebles. 


Institution + Institute of Metalography and Physics of Metals of TeNKICMM (Central 
Scientific Research Institute of Ferrous Metals : 
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Card 1/2 
Authors ) 
“PLtle 8 
Periodical % 
Abstract t 


Institution * 


Presented by : 


Pub. 22 - 10/47 
Gruzin, P. L.3 Kostogonov, V, G.3 and Platonov, P, A. 


Application of the carbon isotope ch4 for the study: of carbon diffusion 
in steel >> S 


Dok. AN SSSR, 100/6, 1069-1072, Feb 21, 1955 


The development of a method for measuring the diffusion coefficient in 
metals by means of the radioactive © hk 4gotope is reported, The new 
method has shown greater sensitivity than all other available methods 
and requires no special assumptions regarding the mechanism of diffusion 
or knowledge of the structural diagram. 


Central Scientific Research Institute of Ferrous Metallurgy, Institute 
of Metallurgy and Physics of Metals 


Academician G. V. Kurdyumov, June 22, 1954 
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Periodical : Dok. AN SSSR. 100/6, 1069-1072, Feb 21, 1955 


Card 2/2 Pub. 22 - 10/h7 


tudy of the effect. of 

Abstract : The method was found highly suitable for the 6 

nny alloying elements on the carbon diffusion in ferrite and austenite. | 
Some practical experiments carried out by means of the radioactive iso- 
tope method are described. Nine references: 4 USA and 5 USSR 


(1937-1953). Graphs. 
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diffusion was gtudied Ix (1) O9.4%5. Ni, (0) NECe tetiyn, (2) 
: Ni-Cr-TLAJ, and (4) N&Ce-Ti-kiw Al alloys. “Ee jeotore : 
y- was plited on the sample autface; 2 samples werd ¢ arapesl! 
“A 


together face to-fnce and diffusignally aunested fat. 5-3 him? 
at 876° and 1260°,. The radioncttvity: was thejmred ings f- 
y a thin layers tnken off by machining the gnmpies. ![itsall they 3 9 
: r samples vxcegt No. 3, Ce diffused in the sidglephlise ramen: 2: abe 
: . _ in No. 3, at 875°, 2 phases werg present, wheres pt bigher 
: ranges in No.3, Cy also diffused! mf pliase.” Jucnll singh! 
phases the diffusion values fall on a stralght list: ¢h the log! 
D-T diagram. - The diffusion coeffs, were evuluntei fur 760, : 
800, 900, and 10007. . In's. 26%-Cr alloy the diffiss}uk dock; | 
is 0.1 t9 0.8 that in pure Ni inthe 200-g00° cal which | 
corresponds (0 a rise in activity energy from 48 to Eb local. fa. 
‘The Ti addn. further raises the activity coed. ies intreases | 
: : the bond streugth ia the Lattice, The éaled. mip, iy ; 
) oe » 4 alloys were very-close to the expth,y ahd were, ga the 4). Peas i 


«awe 


‘ofthe: 

~ Samples, resp.: 1455°, 1426°, 1970°, and 120", which exe! 
plains the experimentally observed rise in- the dittivetion | 
energy of Cr diffusion in ihe alloys of lawer mp.) 5 ty 
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5705, INVESTIGATION OF WEAR OF REFRACTORY LININGS OF 
’ SURAACES -USING RADIOACTIVa ISGTOPES.« Se ra and, 
Uzaved, Lab. (Fact. Lab., Mosca), 19567 (2), 169 
the shaft Mining of 0 blast furnadé, 060 Wed plat 
rodius, and a counter outside the furnace regist 
counter shoved when the lining had worn. back to sich an‘-exte 
radioootive pellet vas removed. The sdurce Is placed in ali 
closed at one end; the other ond is sneered with refrestory p 
eveporation, At warking temporatures of 17009 dyaporation af) cobalt 
closed ampoules 1s nagligibic, to study wear on thé lining’ al Ri 
the roof, sides and heerth of on open hearth furtiace, Poles ticle mad 
magnesite bricks and radioactive iron porder was Lagerted,., rectrisa ner 
under production conditions, flve radiation sourcas wer plavail::50 maapsrb in... 7 
the brick.  Thig gecthod cannot be used for the haarth of o Diiat turing Wie 
year in Yinich can be measured by {mregnating. tha nearta With ‘holutiona pes oo 
yedicactive isotopes and Watching for evidance of radioactivity in the gfg.iron 
and slag. Experience shovs that the haarth lining vesra quidkiy at figst es! 
tha top courses last from a-day to a month > and Short-Lived; ifiatopal ich a3 


cia lean teens ab aries boop eens. 


pee, wis yore therefore used. In tha lover ouwses, 
CO are needed. ‘Tha respite ere shan reek 
iad be placed In tha: 
+ midiatboa #kth ad | 
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n of Internal Adsorption on 


Abs Jour : Ref Zhir - Fizika, No 4, 1957, No 9339 

Author - Arkharov, V-I-, Cerasimov, A.F.; Gruzin, P-L. 

Inst - Ural'University USSR 

Title : Investigation of the Phenomeno 
the Boundary of an Aluminum Silver Alloy with Oxide Film, 
Using the Radioactive Isotope Method. 

Orig Pub: Fiz. metallov i metallovedeniye, 1956, 2, No @, 2gh~-302 

Abstract : Plates of the alioy Al -- 0.29% 


mount of radioactive isotope A 
six-hour exposure at 550° in vacuum (10-2 -- 1073 


pile 


containing @ small a- 
were subjected to a 
mm mer- 


cury) to obtain 4 thin (50 -- 100 A) oxide fila, und to 


rapid cooling. 
thick were etched sway from 


the removed layer was estimat 
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After this, successive layers 500 -- 
the specimen (the thickness of 
ed from the decrease in weight 


of the specimen), and each layer was etched away in 4 dif- 


600 A 
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USSR / Diffusion. Sintering. 


Abs Jour 


Abstract 


» Ref Zhur - Fizika, No 4, 1957, No 9339 


- ferent vessel. ‘Such treatment was carried out cyclically 


18 times until there was accumlated in all the vessels a 
sufficient: amount of etching products, and after which the 
etching products were evaporated and their activity measu- 
red. It turned out that the first (surface) layer is some- 
what poorer in silver, compared with the average contents 
of the silver in the alloy, which can be explained by the 
floating away of the silver atoms into the specimens as a 
result of the oxidation of the surface. ‘he second and 3rd 
layers have considerably more silver compared with its ave- 
rage contents in the alloy. This enrichment cannot be at- 
tributed to selective oxidation of the alloy and must be a 
scribed to the internal adsorption of silver in the transi- 
tion zone between the oxide and metal. The thicknessrof 
the transition zone, according to the described experiments, 
is estimated to:be 1,600 -- 1,800 A. 
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Author 
Inst 


Title 


Orig Pub 


Abstract 


: Ref Zhur - Fizika, No 4, 4957, No 9328 


: Gruzin, fu. Tyutyunnik, A.D. 
: Institute of Metal:. Research and Metal Physics, Central 


Scientific Research Institute for Ferrous Metallurgy. 


: Concerning the Diffusion Mobility of Atoms During the Mel- 


ting and Crystallization of Metals. 


: Fiz. metallov i metallovedeniye, 1956, 3, No l, 70-75 


: Certain problems concerning the role of diffusion in mel- 


ting and recrystallization of metal are considered. An ana- 
lysis of the available data on self-diffusion leads to the 
conclusion that the melting processes and the recrystalli- 
zation of various metals are characterized by definite le- 
vels of diffusion mobility. The threshold levels of the 
diffusion mobility are determined by a coefficient of the 
order 107° em@ sec4 in recrystallization and 10-8 om 


: 1/2 
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Abs Jour: Ref Zhur - Fizika, No 4, 1957, No 9328 


Abstract : sec"L in the melting of pure metals. 


of solid solutions takes place ath 
of diffusion mobility (D-~10-13 ¢ 
sumed that other single 
solid bodies and that a 
ve approximately equal 
lity. 


.The crystallization 
Agher threshold levels 
m” sec"). It can be ag- 
~type processes that take Place in 
re connected with diffusion also ha- 
threshold levels of diffusion mobi- 
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wear: by” 


lining 
ss 7 \ the 3 echnique, ag practited. in- Russid, ts 
XN )  ‘pidesesihed. ‘The tectmiques depend on the specifle furvitee. : 


Jconsteuction, the lining thickness, gte.,/and the preferred |: 
dj fadioactive isotopes are Cow aiid Feil -the former in the 

blast-furnace shaft with mrelatively then ming (1956.mo3.), 
by measuring the radiation throught the shelf‘and inthe | 
tNmetal. A large increase’ in the latter invariably indicates > ° - 

a breaking off of the Huing. In the blast furnace well Hning, 
Jitand W'* are recommended. The’ selection. of ‘the 
Proper isotope Is dictated by the length of the service period * 
of the furnace, by the lining thickness, liy safety: to the 
operating personuel, ete. . eee 
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SAKHARUK, P.A.; KHAZANOVA, T.P. GRUGIN, Pale: TYUTYUNHIK, A.D. 
Using radioisotopes to investigate the dephosphorization procesa 
of pyrochloric concentrates. TSvet. met. 29 no.7:7-9 Jl '56. 
(MLRA 9:10) 


(Pyrochlore) (Radioisotopes--Industrial applicationa) 
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BABIKOVA, Yu.F.; GRUZIN, P.L., professor, doktor fiziko-matematicheskikh 
nauk, nauchnyy. rukovoditel'. 


[Using radioactive indicators in the atudy of the mobility of 

atoms in solid solutions; abstract of a dissertation for the 

degree of candidate of physical and mathematical sciences] 

Izuchenie podvizhnost{ atomov v tverdykh rastvorakh metodom 

radioaktivnykh indikatorov; avtoreferat dissertateii na 

soiskanie uchenof stepeni kandidata fiziko-matematicheskikh nauk, 

Moskva, M-vo vysshego obrazovaniia SSSR, 1957. 15 p. (MIRA 11:12) 
(Solutions, Solid) (Cardon--Isotopes) (Mase transfer) 
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 5. p 2460 (USSR) 


AUTHORS: 


TITLE: 


Gruzin, PL, Kurdyumovy, G.V., Tyutyunik, A.D.. Entin. R.1. 


On the Role of Diffusive Displacements of Atoms in High-temp- 
erature Strength (O roli diffuzionnykh peremeshcheniy atomov v 
zha roprochnosti) 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow, 


ABSTRACT: 


Card 12 


AN SSSR, 1957, pp 3-8 


Some results of investigations of diffusion (D) in metals and 
alloys relative to the problem of high-temperative Strenath (H) 
are examined. It is noted that the special features of the be- 
havior of metals at high temperatures under load re contironed 
by the existence of rather frequent diffusive shifts of ctoms (A) 
in the crystal lattice of the phases constituting the alloy, There- 
fore, along with the shear mechanism of plastic deformation, a 
diffusion mechanism becomes active. The number of atomic dis- 
placements, increasing with temperature, tends to limit the 
temperature zone in which ha rdened alloy phases may be em- 
ployed, owing to the reduction in the resistance to plastic de- 
formation due to the shear mechanism. The relatively higher a 
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On the Role of Diffusive (cont. ) 


mobility atthe grainboundary or the intra-grain interface 
Within the body. means that the 8rain boundaries constit 
the resistance of a metal to deformation and fa:lure ar, high temperatures. A 
reduction in the mobility of the A is required to increase the level o° H. This 
demonstrated that an identical level of mobility of the A can be attained e: dif- 
ferent temperatures with different metals. The temperature at which a given 
level of diffusive mobility of A is attained is determined primarily by the 
energy of activation. In Some metals the level of mobility of the A js also sip- 
nificantly shifted by the change in the magnitude of the factor Do preceding 
the exponent in the expression for the relationship between the coefficzent of 


date show that 
ither parameter of the 
temperature dependence of the CD. At elevated energies of activation (due to 
alloying), there is usually an increase in the multiplier Dy, With the result 
that at temperatures that are high for the 8iven alloy base metal there is 
little change in the CD, while at low temperatures they may change by a full 
order of magnitude or even more. Addition to the alloy of elements that 


» aS against rhat 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 4, p | (USSR) 


AUTHOR: Gruzin, P.L. 
ee ne 

TITLE: Making Use of the Achievements of Nuclear Physics inM 
(Ispol'zovaniye dostizheniy yadrenoy fiziki v metallurgii) 


etallurgy 


PERIODICAL: V sb.: Primeneniye radioaktivn. izatopov v chernoy metallurgii. 
Chelyabinsk, Knigoizdat, 1957, pp 19-31 


ABSTRACT: The use of isotopes and nuclear radiations in metallurgy, in- 
strument and machine manufacture, and the study and control of 


metallurgical processes. 


1 Metallurgy--USSR 2. Isotopes--Applications P.N 


3. Instrumentation--Development 
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Translation from: Referativnyy zhurnal, Metaliurgiya. 1957. Nrile, p 458 .USSRI 


AUTHORS: Gruzin, PL, Zemskiy, S. V. 


TITLE: Inspection of Refractory Lining by Means of Radioactive 
Isotopes (Primeneniye radioaktivnykh izotopov dlya kontroiya 
sluzhby ogneupornoy kladki) 


PERIODICAL: V sb.; Primeneniye radioaktivn. izotopov v chernoy metallurg:i 
Chelyabinsk, Knigoizdat, 1957, pp 32-48 


ABSTRACT: Methods of inspection for wear in the lining of open-hearth 
and blast furnaces are examined. 
Te “V. 


1. Refractory materials-Inspection 2. Isotopes (Radioactive )~ 
Applications 3. Furnaces-Maintenance 
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Ruz, a ae 137-1958-1-280 
Translation from Referativnyy zhurnal. Metallurgiya, 1958. Nr 1, p 43(USSR; 
AUTHORS: Gruzin.P.L.. Zemskiy,S.V.. Trekalo,S.K.. Afanas'yev, V.N. 


———_ 
TITLE: A Study of the Motion of Charge Components in Blast Furnaces 
(Izucheniye dvizheniya shikhtovykh materialov v domennykh pechakh) 


PERIODICAL: V sb.: Primeneniye radioaktivn. izotopov v chernoy metallurgii. 
Chelyabinsk. Knigoizdat. 1957. pp 59-66 


ABSTRACT: Radioactive isotopes Fe? and Co® were used to determine 
the rate of motion of the charge at various distances from the wall 
of a blast furnace. Photon counters mounted either outside the 
furnace or in its lining (fixed counters} or introduced within it by 
A.A. Melikyan's method (mobile counters) were used to trace the 
progress of the radioactive isotopes through the various levels of 
the furnace. Data obtained by the investigation show that the time 
during which the materials remain within a 330 m furnace from 
the stock line to the tuyere belt is 3 hrs. 40 min. for the clinker 
in the middle of the furnace and 4 hrs.45 min. at the periphery, 
while for coke it is 4 hrs.50 min. both at the center and at the 
periphery. 

Card 1/1 M.O. 

1. Blast furnaces--Performance 2, Iron isetepes (Radioactive) 
-—£pplicatiens 3. Cobalt isetepes (Radieactive)-Applications 
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Abs Jour: Referat Zhur - Khimiya, No 1, 1958, 232 
Author - P,L. Gruzin, Yu.A. Polikarpov, G.B. Fedorov. 
Inst Ba eg og 
Title : Study of Diffusion of Carbon, in Nickel and Its Alloys 
Using Radioactive Isotope cl. 
Orig Pub : Fiz. metallov i metailovedentye, 1957, 4, Ne 1, 94-102 
Abstract : The method of the study of the diffusion of C in metals 


using Cl4 was developed. The tagged C was applied to 

the metal surface by short-time cementation. Parallel 
layers were machined off after the diffusion annealing. 
The total radioactivity I of the remaining portion of 

the specimen was measured after the removal of each layer, 
and graphs of the dependence of I on the thickness of the 
removed layers x, and of the dependence of ln I on x® we- 
re plotted. The diffusion factor D was determined by the 
equation D=(a/@ - 1) / 4xt, where 2 is the slant of 
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Abs Jour : Ref Zhur - Khimiya, No 1, 1958, 232 


the line In I = f(x®), and « is the slant of a line of 
the same kind plotted for the thin surface layer of the 
specimen after cementation. It was found for the diffu- 
sion of C in Ni at 500 to 900° that the pre-exponential 
factor D, 0.1 cm@sec~@ and the activation energy @ = 
33 keal per g-atom. The alloying of nickel with Cr, Co 
or Mo (1 to 5%) results in a small increase of D, end q, 
D remaining practically constant, which agrees with the 
known peculiatities of the aprangement of C in metel lat- 
tices. D for C is 10? to 10° times greater than D for 
metal in metal. The importance of obtained results for 
metallursy is discussed. 
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AUTHORS: Babikova, Yu. F., and Gruzin, P. Le 126-2-10/35 


DYEP TB Study of the electrolytic transfer of carbon in steel 
by means of radioactive tracers. (Izucheniye elektro- 
liticheskozo perenosa ugleroda v stali metodom radio- 
aktivnykh indikatorov). 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, VYol.5, No.2, 
pp. 255-260 (USSR ) 


ABSTRACT: Literary data are available on investigations of electro- 
diffusion of carbon into austenite. Attempts by 
Guterman, V. M. (Ref.5) to establish electrolytic 
transfer of carbon into ferrite were unsuccessful. 
Diffusion data published by Gruzin, P. L. (Ref.6) indicate 
that the mobility of carbon atoms in ferrite is greater 
than in austenite, Therefore, it could be expected 
that electro-diffusion of carbon should take place in 
ferrite and that it could be detected if a proper 
technique is used. In this work the main object of 
investigation was «-iron, The specimens consisted of 
iron foils whereby the iron contained the following: 
0.03% C; 0.04% Mn; 0.009% S; 0.13% Si; 0.00% P. The 
specimens consisted of 5 to 6 mu wide, 0.08 to QO.15 mm 

Gard 1/3 thick and 50 ma long strips which were copper-plated 
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Study of the electrolytic transfer of exrbon in steel by means of 
radioactive tracers, 
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throughout their entire len:,th, except for a central 
section 1 to 5 imi lom; intended for case hardening, with 
radioactive carbon. The case hardening was effected in 
special copper containers placed into evacueted qugrtz 
tubes using charcoal and BaCO, with radioactive Cyr as 
the carburizing agent. Fig.27 shows a photo of the 
general view of the set-up for electro-diffusion annealing; 
Fig.3 shows a photo of the vacuum part of the apparatus 
for electro-diffusion annealing, which was garried out in 
aolten salts at the temperatures 550 to 800°C. The graph, 
Fig;.1,shows the distribution of the radio-active carbon 
along the length of the specimen after case hardening; 
the graph, Fig.4 shows the distribution of the radio- 
activity on the cathode and the anode sections of the 
spegimen, before and after heating, at a temperature of 
600°C for ten minutes. Fig.5 shows the distribution of 
radio-activity at the ends of the specisien before and 
after diffusion annealing at 700°C for fifty minutes, 
Table 1 wives the number of carbon ‘ransfers for the 
ferrite for the temperatures 800, 700, GOO and 530°C, 
whilst Table 2 gives the vélues of carbon catnion charges 


STi Ettem RYE error a 


CIA-RDP86-00513R000617120020-2" 


JECTS 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2 


6 Mix Rc Sonat sae 


‘ 1lé6-2-10/355 
Study of the electrolytic transfer of carbon in steel by means of 
radioactive tracers, 


for the ferrite for the same teaperatures, The here 
described method of determining the cappon transfer 
number in alloys,based on utilising © ' permits 
detection of the transfer of carbon in steels under the 
effect of the electrical field and to determine the 
degree of ionisation of its atoms, It was established 
that the carbon atons in the ferrite are in the form of 
cathions and the cathion charge of the carbon is 
approxinately equal to four elementary units of the 
electric charge. 

There are 5 figures, 2 tables and 10 references, 

7 of which are Slavic. 


SUBMITTED: March 7, 19957. 
ASSOCIATION: Institute of Metal Technology and Metal Physics 
TsNIIChMM. (Institut Metallovedeniya i Fizixi Metallov 
TsNIICh®™) 
Moscow Physico-Engineering Institute. 
(Moskovskiy Inzhenerno-fizicheskiy Institut). 
AVAILABLE: Library of Congress, 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Card 1/2 


20-114-6-23/54 
Bardin, I. Pe, Member of the Academy, Gruzin, P. L., Zenskiy ,5.V. 


— 


ace Process by Means of 


An Investigation of the Blast Furn 
tseasa metodom izotopov) 


Isotopes (Izucheniye domennogo pro 


Doklady Akademii Nauk SSSR,1957,Vol.114,Nr 6 ,pp. 1220-1223 ( USSR) 


The present paper gives the results of various experiments 
made by the Central Scientific Research Institute for Sider- 
urgy and by metallurgical factories on the motion of the 
charge materials, the wear of the fire-proof lining and the 
elaboration of a method for studying the motion of gases in 
the blast furnace by means of isotopes. Under the influence 
of the air blast the pieces of coke perform a spherical cir- 
culation. With the aid of radioactive isotopes the motion of 
the parts of the charge in the blast furnaces can be studied 
by fundamentally new methods. A piece of the charge is labelled 
by an artificially radioactive isotope and its notion follow- 
ed by radiation detectors. The simplest method for labelling 
the charge materials consists in the boring of holes in the 
pieces of coke and lime and the fixing of certain quantities 
of radioactive isotopes in these holes. Another very suitable 
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20-114-6~23/54 
An Investigation of the Blast Furnace Process by Means of Isotopes 


method is based on the activation of the grains of the charge 
material in the nuclear reactors. 

At present two methods are used for studying the motion of 
the charge. By the first method the total duration of stay 

of the charge in the furnace is determined; details on this 
are given, The second method requires a special equipment of 
the furnace with investigation holes which are arranged in 

a vertical. By these methods the authors performed a number 
of investigations of the motion of charges in furnaces with 
various volumes. 

Several conclusions: The variow components of the charge of 
the blast furnace have various speeds. In the axial part of 
the blast furnace the coke and the agglomerate are more rapid- 
ly displaced than on the perphery. Of great influence are the 
construction of the blast furnace, the cooling system and the 
forcing of the blast furnace process. There are 2 figures, 

1 table,and 6 references, 5 of which are Slavic. 
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IP IS00 2 
Translation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, p 166 (USSR) 
AUTHORS : Gruzin, P.L., Polikarpov, Yu.A., Fedorov, G,B., Shumilov, MA. 
rn A 
TITLE: Investigations nto Carbon’ Diffusion in Alloys With the Use of 
the C+ Radioactive Isotope 


PERIODICAL: V sb,; Metallurgiya i metallovedeniye, Moscow, AS USSR, 1958, 
pp 246 - 252 


a 
ABSTRACT ; The authors investigated the diffusion of C in farrite (alloyed ra 
with Ni, Mo, Cr, Mn) Si in austenite|Walloyed with 31) and in Nt 
(alloyed with Cr, Co, Mo), The diffusion coefficient D was deter- 4 


mined by the method of removing the layers and measuring the 
integral radioactivity of the remaining section of the specimen, 
Intreduction of Si into the ferrite increased the pre-exponential 
multiplier D, and also the activation energy Q. The same effect. 
was exerted by alloying with Ni, while Mo and Cr produced the 
greatest effect. Thus if the Mo content was 2.536, D5 inersasad 
from 0.2 to 20.0 em@/sec, and Q from 24.6 to. 33.5 kcal/g-atom, 
Card 1/2 The introduction of 0.93% Cr gave D = 16.4 om@/sec and Q = 
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i 
Investigations Into Carbon Diffusion in Alloys With the Use of the cht RadLo- 
adtive Isotope 


33.6 keal/g-atom, Alloying of nickel with 0.74% and 4.65% Cr, 5.25% Co and 
2.94% Mo, caused in any case an increase in Q due to the stronger bonds cf C 
atoms was in the crystalline latticsa of Ni. The same effect on the C diffusion 
in & Fe was produced by an addition of Cr and Mo. ‘The addition of Co reduced 
the value of Q for ¢ diffusion in Fe, There was almost no difference in the 
rates of C diffusion in Ni and 7 Fe. At all temperatures, D of C was 107 - 
1020 times higher than D of the metal, The rates of C diffusion in the ferrite 
and austenite were very different. This explains some peculiarities in the 
process of stepped case-hardening of steel, The first case-hardening stage is 
conducted in the 7 -phase range. At the second stage, case-hardening 15 con- 
ducted in the @ phase range, since diffusion takes place at a higher rate, 


I.D, 
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Report presentei at Cnd UN Atoms-for-Peace Con erence, Geneva, 9-13 Sept. 19°%, 
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GRUZIN, P. L. (Prof.) 


"Employment of Isotopes and Nuclear Radiation in Research and Industry," 


report distributed at the International Seminar on Peaceful Uses of Atomic 
Energy, and the Youth, Moscow, Aug 1958. 
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BABIKOVA, Yu.F.; GRUZIN, P.L. 


Diffuaion in nickel~base solid solytions. Issl. po zharopr. splav. 
3:109-112 '58, (MIRA 11:11) 
(Diffusion) (Solutions, Solid) (Mickel alloys) 
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Translation from; Referativnyy zhurna}. Metallurgiya, 1959, Nr 2. p 248 ‘ISSR) 

AUTHORS: Gruzin, P. L., Babikova, Yu. F-, Borises Ye ¥ Zems'i,.8. V. 
Peregudo.. N. P., Polikarpov, Yu. A.. Tirkina,. A N. Feacre G B. 
Shumilov. M. A. 

TITLE: Study of the Mobility of Ca rbon Atoms in Steei and Aliovs Usirg git 
Isotope (lzucheniye podvizhnosti atcmo. ugleroda + stat sp.avarh 
pri pomoshchi izotopa c!4) 

PERIODICAL: Sb. tr. In-t metalloved i fiz. metalicy Tsentr. noi. in ‘a cnernoy 

metallurgii. 1958, Vol 5, pp 227° 2n5 
ABSTRACT: The authors examine methoas ior investigating the coir -sics lec 


trolytic transfer, and distribution of C in Fe. Ni and some ¢ ‘reiy 

alloys. Data were obtained by the direct (autoradiograph:c)} metnod 

on the effect of Cr, Ni, Mo. and Si on the diffusion cf C in ferrite; Ni 

and Si have appreciably less effect on the diffusion of C than the carbide- 

forming Cr and Mo, It was established that the diffusion metilty 

levei changes very little when the Fe ard Ni are highiy alioyed; i+ is 

displaced only when another base is used, as ‘* happers in Fe Cr ara 
Card 1/2 under these conditions the mobility level of C approaches that or ihe 
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SOW 37-59-2. 4054 
Study of the Mobility of Carbon Atoms in Steel and Alloys Using C!+ Isotope 


alloying elements. It was experimentally verified that the C in Fe and Ni is in the 
cation state. It was established that the cation charge can change depending upor 


the character of the alloying element. Bibliography: 27 references. 
M. G. 
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SOV/137-58-8-15757 
‘Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 8, p 75 (USSR) 
AUTHORS: Gruzin, P.L., ; Zemskiy, S.V., Tyutyunnik, A.D. 
TITLE: : Diffusion in Titanium and Alloys Based Thereon and the Sint- 
ering Process (Diffuziya v titane i splavakh na yego osnove i 


protsess spekaniya) 


PERIODICAL: Sb. tr. In-t metalloved. i fiz. metallov Tsentr. n.-i. in-ta 
chernoy metallurgii, 1958, Vol 5, pp 366-382 


ABSTRACT: Processes of diffusion in powder Ti (porosity <2%) and al- 
loys thereof with 10% Cr or W (porosity < 5%) are investigated 
by Cr, Fe, and W isotopes in the 700-1250°C interval. The 
temperature dependence of the value of Dis determined on the 
basis of a layer-by-layer analysis of the integral radioactivity 
of the B (W isotope) and y radiation. It is established that this 
dependence is of the same exponential character as that of com- 
pact metals. Ti differs from other refractory metals by a 
higher level of diffusive mobility. D and Dg rise with increase 
in porosity. The D values may be employed to solve problems 
of rational duration of homogenation of powder alloys and to 

Card 1/2 calculate the density of Ti in powder form sintered at various 
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Diffusion in Titanium and Alloys Based Thereon and the Sintering Process 
temperatures in the course of a given period. The conclusion is arrived at 


that the sintering of metallic Ti powder proceeds primarily by diffusion. 
ALN. 


l. Titeantum—Diffusion 2, Titanium alloys--Diffusion 
3. Radioisotopes—Applications 4. Diffusicn— 
Temperature factors 
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GRUZIN, P.L.; KOMONYUK, I.F.; PAVLYUCHEUKO, M.M.; POLIKARPOV, Yu.4, 


Using the mothod of radioisotopes in studying the diffusion 
of sulfur in iron. Inzh.-fiz. zhur. 00. 6:64-67 Je '58. 
(MIRA 11:7) 


1. Institut metallovedeniya 1 Piziki metallov PSentral'nogo nauchno- 
issledovatel'skogo instituta chernoy metallurgii, Moskva i 
Belorusskiy gosudarstvennyy universitet im. V.I.Lenina, Minsk. 
(Radioisotopes-~ Industrial applications) 
(Sulfur--Isotopes ) 
( Iron--Metallography ) 
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24(8) PHASE I BOOK EXPLOITATION 80V/211T 


Soveshchaniye po eksperimental'noy tekhnike 1 setodam vysokoteapera— 
turnykh tesledovaniy, 1956 


Eksperimental'naya tekhnika 1 metody lasledovaniy pri vysokikh tep- 
peraturakh; trudy soveshchaniya (Experimental Techniques and 
Methods of Investigation et High Temperatures; Transactions of the 
Conference on Experimental Techniques and Methods of Inveatigation 
at High Temperatures) Moscow, AN SSSR, 1959. 789 p. (Series: 
Akademiya nauk SSSR. Institut metallurgii. Komiesiya po fiziko- 
khimicheski@ osnovam proizvodstva stall) 2,200 coples printed. 


Reap. Ed.: A.M. Samarin, Corresponding Meaber, USSR Acadeny of 
Sciences; Ed. of Publishing Hovee: A.L. Bankviteer. 


PURPOSE: ‘This book is intended for metallurgists and metallurgical 
engineers. 


COVERAGE: This collection of acientific papere ia divided into six 
parte: 1) thermodynamic activity and kinetioa of high-tesperature 
processes 2) constitution diagram studies 3) physical properties 
of liquid metale and slags 4) new analytical methods and pro- 
duction of pure metals 5) pyrometry, and 6) general questions. 
Por more specific coverage, see Table of Contents. 


VI. OENERAL QUESTIONS 
~ 4 


Khologov, A.I,, and G.¥, Musorin. Instrument for Measuring the 
Rate of Teeming of Steel 675 


Bogstnoya, HAO. Pe, Grugin, G.I, Yermolayev, and I. D. 
Wikulifekiy, A tion of Metal and the Distribu- 
tion of Alloying Blesente in Open-hearth Purnaces 682 
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Neischerpayemyy (The Inexhaustible ) Moscow, Atomizdat, 1959. 149 p. 
Errata slip inserted. ' 10,000 copies printed. 


Compiler: V. P. Parkhit'ko; General Ed.: A. K. Krasin, Doctor of Physical and 
Mathematical Sciences, Professor; Ed.: N. M. Pchelintseva; Tech. Ed.: N. A. 
Vlasova. 


PURPOSE: This book is intended for the layman interested in the peaceful use of 
atomic energy. 

COVERAGE: This book contains several reports by leading Soviet scientists, 
specializing in the peaceful uses of atomic energy, at the {nternational 


seminar on "Youth and Peaceful Use of Atomic Energy," held in August, 1958, 
under the auspices of the Committee on Youth Organizations of the USSR. 


TABLE OF CONTENTS: 
It Happened in Moscow 3 


Day by Day (Chronicle of a Seminar) 
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The Inexhaustible 80Vv/3394 
Introductory Remarks (Professor A. A. Sokolov ) 18 
Physical Principles of Atomic Power Engineering (Professor A.K. Krasin) 22 
Application of Isotopes and Atomic Radiations in Scientific Research 
and Industry (Professor P. L. Gruzin ) 45 

he oae 

Application of Radioactive Isotopes in Biology and Medicine (Professor 
V. K. Modestov) 75 
Radioactive Fallouts and Their Consequences for Humanity (Professor 
A. V. Lebedinskty ) 89 
Large-scale Industrial Experiment by the Soviet Union for the 
Selection of More Economical Types of Power Reactors (Doctor of the 
Physical and Mathematical Sciences 0. D. Kazachkovskiy ) 103 


Internatjonal Cooperation by the Soviet Union in the Peaceful Use of 
Atomic Energy (Professor D. V. Yefremov ) 
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BABIKOVA, Yu.¥.; GRUZIN, PLL. 
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Use of the radioactive isotope © to study the electrolytic 
transfer of carhon in matals and alloys. Met.i metalloved.chist. 
meat. no.1:200-212 159, (MIRA 12310) 
(Electrolysis) (Carbon--Iaotopes) 
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28551 
8/137/6 1/000 /009 /026 /087 
1.7580 AO60/A101 
AUTHORS: Borisov, Ye.V., Gruzin, P,L., Pavlinov, L.V., Fedorov, G.B. 
—_—--_+-—_——_—- 2 
TITLE: Self-diffusion of molybdenum and diffusion of tungsten in molybdenum 


PERIODICAL; Referativnyy zhurnal, Metallurgiya, no. 9, 1961, 3, abstract 9Zhll 
("Metallurgiya 1 metallovedenie chist, metallov", no, 1, Moscow, 


1959,. 213 - 218) 


TEXT; The self-diffusion of Mo and the diffusion of W in Mo were studied 
dn the interval 1,800-2,175°C by the use of radioactive isotopes Mo09 and wis. 
The annealing time was from.a few hours up to tens of hours, Samples of Mo ob- 
tained by arc-smelting -in vacuum were sub,jected: to preliminary annealing at 1,500 
°C for a period of 20 hrs in a Hp atmosphere, To determine the diffusion coeffi- 
oient the method of measuring the total activity of the sample remainder was us- 
ed. The following temperature dependence was obtained for the diffusion coeffi- 
client for Mo self-diffusion: D = 4 exp (-115,000/RT) em@/gec, For diffusion of 
Win Mo it was found that D= 5 + 10~" exp (-78,000/RT) cm“/sec, 


[Abstracter's note: Complete translation] Ber DSENOY, x 
Card 1/1 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2" 


"APPROVED FOR RE 


PR 


LEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2 


£ NPIS PER ERSE PH IPR Sekt Pus E PIG ahs estes sae Nero were 


ABUT RIT 


28552 
8/137/61/000 /009 /027 /087 
16.7 Sbd AD 60/A101 


AUTHORS; Gruzin, P.L., Fedovov, 6.8, 
ee 
TITLE; Diffusion in heat-resistant cobalt-vase alloys 


PERIODICAL: Referativnyy zhurnal. Metallurgiya, no.9, 1961, 3-4, abstract 9Zh17 
(V sb, "Metallurgiya i metalloved, chist, metallov", no. 1, Moscow, 


1959, 219 - 223) 


TEXT :. The diffusion of Co-Cu-W-Mo alloy BH 7% (VK2%6) under deformation was 
studied, The diffusion of both the elements entering in the base of the alloy 
(Co) and of tnose used for heat-proofing (C and Mo) was investigated, To investi- 
gate the influence of C and Mo upon the diffusion constant, an alloy with a mini- 
mum C content (0.025%) was prepared, and also a similar alloy without Mo, After 
casting the alloys were subjected to a preliminary compression to break down the 
dendritic structure, Diffusion annealing in Ho at 1,100°C for 50 hrs was then 
carried out, Thereupon the ingots were forged into bars from which the specimens 
were prepared, Before the diffusion annealing a thin layer of the radioactive 
element (Co°, cr°1, wi85) was applied to one of the sides of the specimen, Dif- 
fusion annealing proceeded at 850-1,250°C in a tubular furnace, The diffusion co- 
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28552 
8/137/6 1/000 /009 027/087 
Diffusion in heat-resistant cobalt-base alloys AQ60/A1C1 


efficients were measured by determining the total activity of the remaining por- 
tion of the sample after parallel layers were removed from it, The study of Co 
self-diffusion in the alloys investigated has shown that an addition of C reduoes 
somewhat the activation energy and inoreases the self-diffusion coefficiant, The 
admixture of Mo raises the activation energy and reduces the self-diffusion co- 
efficient of Co, The increased tendency towards carbide formation determines the 
highest activation energy of Cr in an alloy with the maximum Cr content, Thus, 
the presence of Cr in these alloys raises the activation energy somewhat and re- 
duces the diffusion coefficient of Cr, The retardation of Cr diffusion is the 
essential factor improving the heateresistance propertiss of the VK36 alloy, 


A. Rusakov \ 


[Abstracter's note: Complete translation] 
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 AUTHOrbs : uEuzin , P.L., Doctor of PhyS-siathe matical sciences, 
.voféSsor,~ Afanas'yev, V.N., Engineer, and 4emskiy,S.V. 


he i Investigation and Control of the Slast furnace rrocess 
ae uadioactive Isotopes and ittadiations 
(Issivuovaniye i kontrol‘ domennogo protsessa s 


powosnehtyu redioaktivnykh isotopov i izlucheniy) 
PURTODICAL: Stal', 1959, Wr 4, op 291-297 (USSR) 


ABSTRACT: A briet review of tue upp plication of radioactive sources 
in the vssk for the investigation und control of the 
blast furnace process is given. ‘ne following 
ajsplications are briefly discussed: the determination of 
tue rate of descent and residence tiue of burden 
Materials in a blast furnace; control of the rate of 
wear of the tlast furnace lining; studies of the 
move:ient of gases in a blast furnece (in this respect a 
method of utilising inert gases witn subsequent 
application of a mass-spectroscope for the analysis of 
the top gas instead of radon, developed by TsNIIChh is 
mentioned ); ean of stock level and of the quality 
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Investigation and Control of the Blast Furnace Process tising 
Radioactive Isotopes and HKadiations 


to an indirect indication of the size distribution of 

\ sinter and coke based on the absorption of y radiation 

i of the layer of the above materials in the weighing 
hopper). It is concluded that a further effort should 
be made in applying radiometric methods for research 
and control purposes with special attention to 
utilising isotopes with a short radioactive life. 
There are 6 figures and 27 references of which 22 are 
Soviet, 4 inglish and 1 German. 

ASSOCIATION: TsNIIChM 
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ALITAROVA, ZA.; GRUZIN, P.L,;, 2RMSKIT, 8.V. 


Study ing-the distribution of an admixture of sulfur in selenium 


2h67—ly 59. 
uy autoradiography. Dokl.AN Azarb.SSR 15 no.6:1070 07), 7 


1. Pradsatavieno akademikom AN hing Arma SSR 2,1.KEhalilovyme 
(Sulfur--Analysis) (Selenium--Analysis 
(Autoradiography 
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GRUZIN, P.L., coktor fizoemat. nauk, otv. red.; BRYAINTSEVA, V.P., inzh., 
ved, red,3 SHKOVSKAYA ,I.Yu., inzhe, ved. red. ; SINITSYH, V.I., 
inzh., nauchryy red.; LADONINA, L.Vo, tekhn. red. 


[Use of radioactive isotopes and nuclear radiations in hydraulic 
engineering and construction] Primenenie radioaktivnylkh izotopov 
4 jadernykh izluchenii v gidrotekhnike i stroitel'stvs. Mo- 
skva, (Peredovoi nauchno-tekhnicheskii i proizvodstvennyi opyt. 
Tema 19) No.14. 1960. 35 p. (MIRA 15:3) 


1. Moscow. Institut tekhniko~ekonomicheskoy informatsii. 
(Construction industry) (Hydraulic engineering) 
(Radioactive substances—Industrial applications) 
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Study of the Dependence of Seif-hirPusion i. hyd f 

‘Coeftictent of Tron tn Steel on Temperature S07 /145-0-1-29/34 
seem to be incomplete or instablie «ct lower tempera- 
tures of annealing. In coneluston, further experiments 
are pecommended in which steals: (1) of tdentileal 

y to grain 

Srowhh; and (2) undergotnjy, no phase trains ormations, 

should be used. Such experiments wouli permit one 
to establish diffusion coeffictents depending on 
mrain sive and phase transftormat tous veparately, 
instead of both factors combined. There are 2 fig- 
ures; 1 table; and 4 references, % Soviet, 1.8. 
The 1.9, preference is: H. W. Mead, C. 7. Rirchenal, 
J. of Metals, 1956, 8, Nr 10, 143b. 

ASSOCIATION: Moscow Machine Construction *vening Institute and 
the Central Setentifie Research Institute of 
Ferrous Metallurgy (Moskovskiy vechernty mashino- 
atrottel'nyy dastitub b PeuTicn) 

SUBMITTED: November 4, 1958 


card 4/4 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2 


i iti 


RYABOVA, &.G.; BABIKOVA, Yu.F.; CNet eee 
irconium alloys. 
Distribution and electrodiffusion of tin in 2 
rae metalloved. chist. met. no. 2:115-127 160, (MIRA 13:12) 
(Zirconium alloys--Metallography } 
(Diffusion) 


7} 
EL 
AE BALEE 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2 


Pope po te bcc see pps hye og oF 
he ages hed : 2 ree ee eee eee | 7 baie E = fs 
ee aetna ee ee estat a 


mot} fis dipiesee Mafauee a TE tte Se, gE 
43 C0001 efesiye Pere if Lene 
Are ea 
3% 100 Woo 1418 I Anse /AL9 
é mt: fms ~ on 
AUTHORS : Bepikova, Yu. FL, Gregan, Best 
‘ ae a 
Y 7 nreperor tum 
acLD eeyston of carbon in zirczor- 
TUTTLE | Elaciroditt 


bert be agneecas Gaede Way ts Wet, Be Sa Os 
~ at urgiva PRD ;, ‘ ; : 
TODIC ief munyy ghurrali, Meval.urg+y3, ee ae Cpa 
eae epee ne eas atallovederntye an tebykh meta. 
(vy sb. "Mevallurg+ya 1 metals 
Atomizdat, 1969, 1235-133) 


TEXT « The author elves : A: 

zirconium under the action af at é 
as i aent~al 3 

nf Zrefoils, Th the censors : 

mm length, eorntaining 4 radioary : 

was studied, This zone 1s, for eee ; 

transfer For the stady of the pokes er 

eater f" vewire containing 

pin point welding of 4 ae wire Eada . 

formation of the radioactive zona of 


- ey, abe wae vw . Lop ead in wa: BS pares Lies 
both s§ + ares Seon nr ar ax 2 Gs u ‘ a thy s aQe 28s 
21 a the zone con. Ciebes 2 1€ : 
on Oo s ides of pak f 18 : 
aoe Sisive 2S Ling Ss wee 3 ampli bed od 
The eL e sPoai Pay sive am a r ¢ 2 pLe wa . 


S myo . 4 
mn; i H 199 ard 2,20 2 she os 7 . 
° Mia, ab 900, 1,099, 
under a vacuum of ~’ 1079 mm/Ha, 300, 3, 


ei fi 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2 


I ea ences Ws (en ee aa 


ee Fa ee ee fm 2 


an — _ 


27061 2p, of eR tua 
2f itt CK. eebf~octifoots 
Blacstrodirfiston of carton tn zizrcontun AG SATO 


and 4 hours respectively. Ins samcles 
Arter annealing 4 reditstr 
; is 


a 
rs 
wae 


1e3 ware haa 
teution of 


unalisyed augcenihs 
Pe by more tnan an < 
reat “sosstbly <Z i} 


hi: éiue La cgmpar: 
2,100 and 1,290°¢ 


possibiv 


eH te bese le toa Mi rmed 


nu 


h 


) 
\ i 


we 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2" 


"APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2 


29032 
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{¥ 7S0° B104/B101 
AUTHORS : Gruzin, P. Le, Ryabova, G. G. 
TITLE: Study of the influence of the structure factor on diffusion 


in zirconium and its alloys 


PERTODICAL: Referativnyy zhurnal. Khimiya, no. 18, 1961, 31, abstract 
188196 (Sb. "Metallurgiya i metallovedeniye chistykh 
metallov". lM., Atomizdat, no. 2, 1960, 134-140) 


TEXT: The influence of the structure factor on self-diffusion of Zr and 
diffusion of Sn in zirconium alloys was studied. The alloys were smelted 
down in an arc furnace and subjected to a homogenizing annealing for 

10 hr. The self-diffusion coefficient and the diffusion coefficient were 


determined by using zr? and gy 2914? isotopes, and the method of 

removing layers, and by measuring the radioactivity of the rest. In 

order to study the influence of the structure factor on self-diffusion in 
p-Zr, some of the specimens were annealed by the conventional method. The X 
other specimens were heated to 1200°C, and kept at this temperature for 
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29032 
3/081/61/000/018/002/027 
Study of the influence of the... B104/B101 


20 minuteg. Subsequently, the specimens were cooled to the temperature of 
diffusion annealing and kept at this temperature. The self-diffusion 
parameters were found to depend on the structure state, This dependence 
is the greater, the lower the temperature. The influence of the 
structure (hardening and annealing) on Sn diffusion in Zr-Sn alloys in 
the range of a-solutions (0.53 1, and 2% Sn) was studied. In all cases, 
the diffusion coefficient of Sn in specimens with martensite structure 
was greater than in annealed specimens. With an increase of the Sn con- 
tent in the alloys and with a temperature drop, the difference between 
the diffusion coefficients increased for both structure states. 
[Abstracter's note: Complete translation.] i 
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GRUZIN, P.L.; POLIKARPOV, Yu.d. 


Studying the effect of structural facotre on diffusion in 
steels and alloys by means of radioactive isotopes. Met. 
4 metalloved. chist. met. no. 2:259275 '60. (MIRA 13:12) 
(Steel alloys--Metallography ) 
(Radi oisotopes--Industrail applications) 
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Investigating the redistribution of sulfur during the sonal 

melting of chromium in arc furnaces. Met. i metalloved. 
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AUTHOR: Gruzin, Pp.L., Doctor of Physico-Mathematical Sciences, 
Professor ‘ 

TITLE: Certain Laws Relating to Diffusion and Distribution of 


Blements in Alloys 


PERIODICAL: Metallovedeniye i termicheskaya obrabotka metallov, 
1960, No.10, pp.5-13 + 3 plates 


TEXT: In a general review of the present state of knowledge of 
diffusion processes in metallic materials, the following gubjects 
are discussed: (1) Application of the auto-radiograpbi¢é method J 
in studies of diffusion phenomena with particular reference to 

work carried out by V.M.Golikov, v.T.Borisov and B.Ya.Lyubov, 

who have derived an expression for the Kinetic curve of integral 
radio-activity of diffusion test pieces. (2) The exponential 
character of the temperature-dependence of the self-diffusion 
coefficients of practically all metals above their recrystallization’ 
temperature, as illustrated by graphs reproduced in Fig.1 and on 
(3) The relationship between the diffusion characteristics and 

other properties of metals such as the melting point and 
recrystallization temperature, and the effect of alloying 
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Alloys 


additions on this relationship. (4) The anomalous temperature- 
dependence of the self-diffusion coefficients of iron, titanium 
and zirconium, with particular reference to the effect of the 
structural factor on diffusion processes. (5) The tindings of 
Yu. F.Babikova, A.D.Tyutyunnik, G.G.Ryabova and the present author, 
who have studied localized concentration of the alloying additions 
in titaniumMand zirconium.) (6) The effect of alloying additions 
on diffusion processes in iron? nickel’) chromium*hnd various other 
metals, studied by L.M,Mirski, $.Z.Bokshteyn and §.7T.Kishkin. 
(7) The effect of phase transformations#on the diffusion process, 
and the anomalous variation ,of the coefficient of diffusion of 
cobalt and iron in steel vsilat temperatures below 1100°C (Fig.7 
and 9), as studied by A.P.Gulyayev, Yu.A.Polikarpov, Yu.D.Zharov, 
(8) 


V.G.Martinson and the present author. The effect of other 


alloying elements (titanium, boron) “bn diffusion of cobalt”lin 
steel vu. (9) The effect of the structural factor (grain size! 
and the degree of fragmentation of grains) on self-diffusion in 
austenite, as studied by Ye.Z.Vitaykin, V.D.Sadovskiy, V.M.Golikov, 
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V.T.Borisov and G.V.Shcherbedinskiy. (10) The effect of various 
alloying additions (silicon, \molybdenum}\ nickel, chromium, cobalt) 
on diffusion of carbon»yin steels; (compare Table 2, giving the 
magnitude of the pre-ex onential factor Dg, and activation 
energy Q and Fig.10 and 11, showing the temperature~dependence 
of the coefficient of diffusion of carbon in various steels, as 
studied by M.Ye.Blanter, S.Z.Bokshteyn, S.V.Zemskiy, 
F.R.Florensova, Ye.M.Morozova and the present author). 

CII) The findings of Yu.A.Polikarpov and the present author on 
the effect of the structural factor on diffusion of carbon in the 
Fe-Ni-Mn"plloys. (12) The results of an investigation, carried 
out by Yu.F.Babikova and the present author, of the state of the ji. 
carbon atoms in iron, nickel, zirconium and some other alloys, 
according to which carbon atoms are present in ferrite and nickel 


in the form of cations. (13) The effect of alloying 
additions (silicon, chromium) on the degree of ionization of 
carbon in nickel and iron. (14) Electron transfer from 
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carbon in titanium and zirconium. There are 12 figures and : 
2 tables. 


ASSOCTATION: TsNIIChM 
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FEDOROV, G.B.; BABIKOVA, Yu.F.; GRUZIN, P.L.; ZHOMOV, F.I.; RYABOVA, G.G. 
Bie RN . Se Ta 

Radioactive-tracer techniques in the study of the mobility, in- 

teratomic interaction, and distribution of elements in zirconiun 

and its alloys. Izv.vys.ucheb.zav. ;khim. i khim.tekh. 3 no.3: 

395-401 *60. (MIRA 14:9) 


1. Moskovskiy inzhenerno-fizicheskiy institut, kafedra metallurgil 
i metallovedeniya. 
(Zirconium alloys) (Radioactive tracers) 
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ee 
TITLE: Iron Distributiop in Microvolumes of Zirecninn Alioys 


Letter to the Editor 


PERIODICAL: Atomnaya energiya, yo6O, Vol 8, Nero l, bp efy-5u (USSR) 


ABSTRACT: The use of zirconium in nuclear power reactors is very 
much reduced because of its poor strength and stability 
iVisned 


against corrosion. Although it is @ well establ 

fact that small impurities of different elements can 
decrease or increase its stability, Little is snown about 
the mechanism of these influences. 
element distributions in alloys could, therefo: 
helpful, and the autnors undertook to study the 
tion of iron, which causes an extreme reduction oF 
stability against eorrosion especially tn dtodine contain- 


ing zirconium. G.i5 wells 


Adis 
a 


They used zirconium alicy with C.15 weignt 


AP 
PROVED FOR RELEASE: 08/10/2001  CIA-RDP86-00513R000617120020-2" 


"APPROVED FOR RELEASE: 08/10/2001 — CIA-RDP86-00513R000617120020-2 


Iron Distribution in Microvolumes of Clea - 
Zirconium Alloys. Letter to the Editor SOV /89-38-1-14 29 


Card 2/5 


% of iron and zircalloy type alloys (on the todine 
zirconium basis) containing (in weignt %): 1.1 lead, 
O.1 iron, O.1 chromium, and 0.05 nicxel, and investi- 
gated the distribution of tron by means of contact_ 
autoradiography. Powdered radioactive isotope Fe?? 

was introduced into the alloy melted by means of an 

arc in the atmosphere of argon. Selfradiograms were 
taken on the MR type NIKFI plates by means of the 

1.295 mev y-ray and tne 0.46 mev ‘y-ray of Fer. 

To insure sufficieng¢ resolution, sample thiziness 

was of the order of a few tenths of a micron, wnich 
supplied a 5 to 10,000 imp/min‘em intensity of radia- 
tion. Exposure time depended on the particular setup. 
The authors found that the Lron distribution in the cast 
zirconium alloy was nonhomogeneous even at'ter various 
thermomechanical treatments. Largest part of the tron 
remains concentrated.on the boundaries between blozicg 
obtained during the ~Q phase transition, and another 
part remains in the solid sclution pavine het enough 
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Pestilt! ctebew baltetYs 


distebbuthons stayed similar tof Caos. Tn cast alloos 
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ee iun Lemperubures teats Go wi: 
Separat bean of iron along the boundaittes 
boundries of Lhe G-phaue. A cruiaple 
forced eircontum-Lron abdoy Wenipercd 
temperature ab BOO! G@ showed almosty coiap ete se pda 
tion of iron from the solution kia the foam of tne 
intermetallide ZrFe,, distributed along the boundaries 
and inside the gralfis of the @-phase or fiecgnitun. 
Auncaling zirconlum —Lron ulloy tn the A-veulou at 
Guo’ € (20 h) and “ou? Cc (Ho by atter terpertos 

12G0 und GOO° C preserved the Lnhony, ene diy er 
tron distribution. In vipcalluy-2 tlie soul? 
uf iron procéedks at & oluwes athe bie be 
bee oh probably Qa bo Ube pee edicts 
witha a disteibutlou pattern wil 
aceordim, to prelininasy data. 
higner resiutanee bo corpus ioti wtb 
compared with wivcuniamelead alloys 
thot lead distributes undtormly da 
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SUBMITTED: 
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thereby the resistivity of the solid soluticn (rep- 
resenting the basis of the alloy), wnrile Fe, Cr, and 
Ni concentrate on the boundaries of uwratns and bloods, 
slowing down the corrosion at the boundaries. There 
are 6 figures; and 7 references, 5 Sevilet, 2 U.S. 

Tne U.S. references are: B. Lustman, P. Kerze, 

Tne Metailurgy of Zirconium, London, McGraw-Hiil 
Book Co., 1955, p 608; E. Hayes, A. Roberscn, W. 


O'Brien, Trans. Amer. Soc. Metals, 43, 88% (1951), 


August 5, 1959 
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eo 


pa mememenenmel 


{6 
TITLE: Application of Radioactive ot es/ana Nuclear Radiations 
in Metallurgy 


‘PERIODICAL: Atomnaya energiya, 1960, Vol. 9, No. 3, bp. 2243 ~ 225 


TREAT: The present article gives a survey of the Soviet plants at which 
radioisotopes and nuclear radiation sources are successfully used as well 
as of the various fields of application. Radioisotopes and nuclear 
radiation were first used in metallurgy in 1948-49. Among the various 
fields of application are to be mentioned the use of isotopes as 
indicators (tracer technique), nuclear radiation as a power source, and 
the use of isotopes for the control and automation of technological 
processes. The Novo-Tul'skiy metallurgicheskiy zavod (Novo-Tula Metailur- 
gical Plant) and the Kuznetskiy metallurgicheskiy kombinat (Kuznetsk : 
“Metallurgical Plant) were the first to use radioisotopes. One of she 
“principal problems in the production of pig-iron was to find new methods 
for an increase in the efficiency of blast furnaces and the automation of 
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individual units. In this connection, radioisotopes were used for contrel 
purposes, especially for the determination of the most favorable condi - 
tions. The plant imeni Dzerzhinskiy achieved great success with the us# of 
a radiometric instrument that checks the charge level in blast furnaces 
This plant in conjunction with the Tsentralinyy nauchno-issledovatel ‘sk1y 
institut chernoy metallurgii (Central Scientific Research Institute of _ 
____ Ferrous Metallurgy) developed and tested a method of checking the charg? 
material. Analogous work was carried out at the Kuznetsk Metallurgical 
Kombinat. Further work has been carried out for the sontrol of the enrich- ; 
ment of iron ore and the sintering of agglomerates. The Kuznetsk ; 
Metallurgical Kombinat developed a radiometer that is suitad fer deter- / 
mining the density of agglomerates. The Kuznatsk Metallurgical Kombinat, (7 
the plants imeni Dzerzhinskiy, “Azovstali", Makeyevskiy metallurgicheskiy 
zavod (Makeyevka Metallurgical Plant), and others employ radiometric 
methods to check the wear and tear of the fireclay lining of tlast- 
furnaces. The annual amount saved by radiometric control at the rlant 
imeni Dzerzhinskiy and at the Institut akonomiki AN SSSR (Institute cf 
Economics of the AS USSR) was calculated to be some millinn rubles. The 
Magnitogorskiy metallurgicheskiy kombinat 1m. Tliicha (Magnitegorsk 
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Metallurgical Kombinat imeni Iltich) is also mentioned in this connection. 


Radioisotopes are also much used in steel production. Slag formation in 
open-hearth furnaces was investigated at the Magnitogorsk Metallurgical 
Kombinat by a radiometric method. Similar investigations were performed 
at the "Azovstal'" Plant and the Stalinskly metallurgicheskiy zavod 
(Stalino Metallurgical Plant). The two last-mentioned plants and the 
"Zaporozhstal!" Plant use Tadioisctopes to determine the melting rate and 
to check the weight of liquid steel during the melting process in open- 
hearth furnaces. The nature of non-metallic inclusions in steel was 
examined with the help of radioisotopes at the plants of the Kuznetsk and 
and Magnitogorsk Metallurgical Kombinats as well as at the kombinat im. 
Serova (Kombinat imeni Serov), the Stalino and Chelyabinsk Plants, the 
plants "Serp 4 molot", " neprospetsstal'", "Elektrostal'", and at various if 
institutes. The Kuznetsk and Makeyevka Metallurgical Kombinats and the 
“azovstal'" Plant devised a method of checking the wear and tear of the 
fireclay lining of open-hearth furnaces . Radiometric examinations of the 
flow of metal during the rolling process were carried out at the Kuznetsk 
Metallurgical Kombinat and the Stalino Metallurgical Plant. [ron and tin 
radioisotopes were used to develop a new tinning technique which was 
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tested by the Novo-Moskovskiy zavod (Novo-Maskovsk Plant) and the 


"Zaporozhstal'" Plant. The Central Scientific Research Institute of 

Ferrous ketallurgy designed a radionetric level-meter for liquid metal. 

Such level-meters and level-regulators are in use at the Khartsyzskiy 

trubnyy zavod (Khartsyzsk Tube Mill), the Kalinin Plant smenj May 1, the 
Sinarskiy trubnyy zavod (Sinara Tube Mill), and the Mogilevskiy / 
metallurgicheskiy zavod (Mogilev Metallurgical Plant). The Leningradskiy 
staleprokatnyy zavod (Leningrad Steel Rolling Mill) and the Izhorskiy 

zavod (Izhora Plant), for example, made considerable Savings by using 
radiometric thickness gauges and controllers for rolled stock. The non~ 
ferrous metallurgical industry also makes use of radioisotopes for contrcl 
purposes, such as, e.g., the Yuzhno-Ural'skiy nikelevyy kombinat (South 

Ural Nickel Kombinat). The Volkhovskiy alyuminiyevyy zavod (Volkhov wees 
Aluminum Plant ) and the Dneprovskiy titano-magniyevyy zavod (Dnepr nae 
itanium - Magnesium Plant) use radioactive densimeters for automation 
purposes. The use of radioisotopes for the production of high-purity 


metals was tested by the plants "Ukrtsink" and Novosibirskiy olovozavod 
ibirsk Tin Plant). 
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AUTHORS ; Babikova, Yu, F., Ryabova, G. G., Gruzin, P. L. 


nee res Coen tmrromeenc 


TITLE: The distribution of carbon admixture in zirconium and titanium 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 72, abstract 71477 
(In collection: "Metallurgiya i metalloved. chist, metallov". no. 3,°- 
Moscow, Gosatomizdat, 1961, 28 - 33) 


TEXT; The method of contact autoradiography was used in the work, Radio- 
active BaCO, salt was introduced in a hole drilled in a Ti or Zr ingot. The hole 


wags plugged with a stopper from a corresponding metal and the ingot remelted in 
an are furnace, The Gon bent, pF cl4 in Zr was -<0.005%, and the total content of 


C in commercial Ti (cl2 - cl) was<0.2%. In the martensitic structure of Zr and 
Ti, C distributesalong the boundaries ‘of the S-phase grains and along the interior 
boundaries developed as a result of martensitic conversion. In the slowly-cooled 
A-zone of Zr,C distributes along the boundaries and subboundaries, In Ti, a si- 
milar thermal treatment leads to the formation of a & dispersion phase rich with 
C, After the annealing, the distribution of C in Zr and Ti in the cc-zone (800°c, 
~20 hours) becomes uniform, which is apparently caused by a high mobility of C 
ca considerable non-uniformity in the distribution of C in Zr and Ti, 

Card 1/2 


APPROVED FOR RELEASE: 08/10/2001 CIA-RDP86-00513R000617120020-2" 


"APPROVED FOR RELEASE: 08/10/2001 


CIA-RDP86-00513R000617120020-2 


, ; 8/137/62/000/007/058/072 
The distribution of carbon admixture in... A160/A101 


cooled from the QB'-zone, is connected with the martensitic nature of the%8-con- 
version, During the conversion, a large number of blocks arise inside the initial 
grain, due to the shear processes. Along their boundaries, an accumulation of ad- 
mixtures, and especially of C,' takes place. The non-uniform distribution of the 
admixtures in the solid solution leads to the fact that their effect on the pro- 
perties proves to be non-proportional to their mean concentration ‘in the metal.- 


'p. Novik 


fAbstracter's note: Complete translation] 
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TITLE: Study of the distribution of various elements in zirconium and its i 
alloys by means of radioautography. i 


; ms 1 
': SOURCE: Moscow. Inzhenerno-fizicheskiy institut. Metallurgiya i metallave- 
. deniye chistykh metallov. no.3. 1961, 96-119. te 


TEXT: The paper describes a series of tests in which contact radioautography 
(RA) was employed to investigate the distribution (D) of 5n, W, Fe, Ni, Cr, Nby and 
C in Zr and some of its alloys. It was found that the character of the D of Fe/.Ni, 
Cr, Nb, and C is substantially affected by the existence of a polymorphic transfor- 
mation (PT) in Zr, which leads to the formation of subgranular concentrationdl non- 
- uniformities in the D of these elements, but not in that of Sn and W. It is shown 
that certain other factors, such as deformation and heat treatment, affect the D of 
the various admixtures. <A brief state-of-the-art survey on the effect of various 
impurities onthe properties of Zr and its alloys is based primarily on 3 references: 
(1) "The metallurgy of Zr," (B. Lustman, F. Kerze, Jr., eds. McGraw-Hill, 1955; 
For. Lit. Publ. House, Moscow, 1959); (2) "Materials of the U.S. AEC," v QIT- Nu- 

- clear Reactors, For. Lit. Publ. House, Moscow, 1956); (3) Ambartsumyan, R.S., 
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et al. (In Trans. 2d Intern'l Conf. on the. Peaceful Uses of Atornic Energy, Geneva, 
1958, v.3, Atomizdat, 1959). The test alloys were smelted in the MIFI-9-3 arc 
furnace in an atmosphere of purified Ar, Radioactive isotopes were introduced 

into the melt. The D of the various elements was studied after casting and follow- 
ing various work and heat treatments performed with all necessary precautions 
against the admittance of gases and other impurities to the alloys. RA was per- 
formed either with ordinary specimens ‘or with thin (10-100 #.) specimens, depending 
on the radiation intensity of the isotope, which ranged from 2,000-30,000 pulses/ 
cm*-min, NIKFI MK and MR film was used.’ Exposures ranged from 2 to 20 days. 
Sn: Some of the test results with Zr alloys and Zircalloy~type alloys containing 
0.3-2.0 wt'% Sn were previously published by the senior authoress et al., in no.2 of 
the present sbornik, 1960, 128, and by G. B. Fedorov, et al. in Izv. vyssh. uchebn. 
zav. SSSR, "Khimiya i khim. tekhnologiya," no.3, 1960, 295. The dendritic 
liquation of Sn in cast specimens, increasing with Sn concentration and more pro- 
nounced in the Zircalloy-type alloy, is noted. Heating and holding at f-phase T's 
eliminated this nonuniform D and yielded a homogeneous solid solution. Hot forging 
at 800-850°C intensified the dendritic liquation of Sn, A 19-hr 620°C anneal of 
cold-worked alloys did likewise, despite recrystallization, W: The W concentrated 
in the interdendritic regions. Hot forging as well as cold-working with subsequent 
12-hr 700° anneal preserved the intracrystalline liquation of the W despite complete 
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